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The persistence of a left superior vena cava (SVC)
draining into the coronary sinus has been described as the
most common thoracic venous anomaly and is present in
about 3% to 10% of patients with congenital heart
disease. Moreover, it has been reported as an anatomic
finding without hemodynamic consequences unless asso-
ciated with an unroofed coronary sinus. In 1987, however,
Ascuitto and colleagues1 reported a case in which a left
SVC produced a subdivided left atrium.
We report five consecutive cases and one early case in
which a persistent left SVC produced a ridge in the left
atrium, causing a subdivided left atrium. The aim of this
report is to draw attention to this rare diagnosis as an
unusual cause of obstruction to pulmonary venous flow.
Patients and methods. From April 1993 to December
1995, five patients with atrial septal defect (ASD), persis-
tent left SVC draining in the coronary sinus, and diverse
associated anomalies were operated on in the Children’s
Hospital “Ricardo Gutierrez” of Buenos Aires and Baz-
terrica Clinic. Demographic and anatomic characteristics
of the patients are summarized in Table I. The diagnosis
of persistent left SVC was made by two-dimensional
echocardiography (ECHO-2D) in these five patients and
confirmed by cardiac catheterization and angiography in
two. ECHO-2D showed a dilated coronary sinus and a
ridge coursing diagonally along the inner aspect of the
posterior wall of the left atrium. This divided the left
atrium into two chambers: one proximal, where all the
pulmonary veins drained normally, and one distal, which
contained the left atrial appendage and mitral valve.
ECHO-2D in one patient with associated tetralogy of
Fallot revealed a “small” left ventricle with an end-
diastolic volume of 20 ml/m2 body surface. At follow-up,
all patients were studied with color-Doppler echocardiog-
raphy, and the diastolic function was evaluated by trans-
mitral flow.
Another patient was operated on in 1983 for a partial
atrioventricular communis and preoperative trivial mitral
regurgitation, with cleft closure and ostium primum ASD
closure with a pericardial patch. This patient died unex-
pectedly with pulmonary edema and high left atrial pres-
sure. This case called our attention to a anomaly that had
not been described at that time.
Surgical technique. Through a median sternotomy, the
left SVC was carefully evaluated, as was the presence of
the innominate vein. We have observed that the left SVC
is shorter in this entity, producing some degree of traction
on the posterior wall of the left atrium. When the
innominate vein was absent and the right SVC was
hypoplastic, the dominant left SVC was temporary oc-
cluded, and if the pressure in the venous line of the left
arm rose above 20 mm Hg, a Pacifico DLP cannula
(Medtronic DLP, Grand Rapids, Mich.) was placed in the
left SVC, leaving enough room for the placement of a
conduit between the two SVCs. Ascending aorta, SVC,
and inferior vena cava were cannulated, and cardiopulmo-
nary bypass was started. After aortic crossclamping and
administration of cardioplegic solution, the right atrium
was opened, the ASD was inspected, and a markedly
dilated coronary sinus was confirmed. At close inspection
of the left atrium through the ASD, a ridge produced by
the impingement of the left SVC was noted. The ridge
divided the left atrium into two chambers: one proximal,
with the pulmonary veins, and one distal, with the left
atrial appendage and mitral valve.
The coronary sinus was completely unroofed (Fig. 1, A),
and the tissue forming the ridge was completely excised.
The ASD was closed with an autologous pericardial patch,
and the coronary sinus was closed with continuous suture
(Fig. 1, B). Complete repair of the associated anomalies
was performed after that. Once the aortic crossclamp had
been released, the left SVC was sectioned and divided to
eliminate the tension on the posterior aspect of the left
atrium. It is remarkable that once divided the distance
between the two ends was usually more than 10 mm. In
two patients with absence of the innominate vein, an 8 mm
polytetrafluoroethylene conduit was placed between the
two SVCs.
Results. All of the consecutive patients have had an
uneventful recovery. Patients with ASD and ventricular
septal defect were extubated on postoperative day 1; the
patient with tetralogy of Fallot required the infusion of
dopamine and amrinone to improve diastolic function and
was extubated on postoperative day 3. Postoperative
Doppler echocardiography in this patient showed a “re-
strictive” filling pattern of the left ventricle by transmitral
flow. Mean length of stay was 7 days. At follow-up, all
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patients remain well and free of medication. ECHO-2D
showed normal diastolic function by transmitral flow and
left ventricular volumes in all patients.
The autopsy of the patient operated on in 1983 showed
a subdivided left atrium and a severe flow obstruction to
the mitral chamber produced by the ridge in the posterior
aspect and by the ASD patch in the anterior aspect, a
good mitral valve repair, and no residual ASD. Left
ventricular dimensions were small but within normal
ranges.
Comments. It has been postulated that the abnormal
membrane of the typical cor triatriatum may be induced
by persistent left SVC impinging on the posterior wall of
the primitive left atrium.2, 3 In the particular group of
patients described here, a ridge produced by the left SVC
subdivided the left atrium into two chambers, as in classic
cor triatriatum type Ab: one proximal, with the pulmonary
veins, and one distal, with the mitral valve. These patients
had a preoperative diagnosis of persistent left SVC drain-
ing into the coronary sinus. In this series, two patients with
ASD had severe congestive heart failure. This could be
explained by an obligatory shunt at the level of the left
atrium. In the patient with tetralogy of Fallot,4 the
presence of the anomaly produced a “small” left ven-
tricle according to ECHO-2D, and it was important to
have the preoperative diagnosis to achieve a successful
Fig. 1. A, The coronary sinus is completely unroofed and the tissue that formed the ridge is completely
excised. B, The ASD is closed with an autologous pericardial patch and the coronary sinus is closed with
continuous suture. RSVC, Right SVC; LSVC, left SVC; Ao, aorta; Mv, mitral valve; CS, coronary sinus; Tv,
tricuspid valve.
Table I. Cases of persistent left SVC: Clinical data
Case
Associated
anomalies
Age
(mo)
Weight
(kg) CHF
1 Tetralogy of Fallot, OS ASD 24 12 No
2 Small peri VSD, OS ASD 22 11 Yes
3 Small peri VSD, OS ASD 24 10 Yes; Qp/Qs 5 4.2
4 OS ASD, abs IV 7 6 Yes, severe; Qp/Qs 5 4.7
5 OS ASD, Abs IV 6 4.5 Yes
Early case Partial AVC 12 6 Yes
CHF, Congestive heart failure; TOF, tetralogy of Fallot; OS, ostium secundum; peri, perimembranous; VSD, ventricular septal defect; Qp/Qs, pulmonary/
systemic flow ratio; AVC, atrioventricular communis.
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correction. When tetralogy of Fallot is associated with
small left ventricle, the presence of a left SVC should
be considered. In the case without preoperative diag-
nosis of subdivided left atrium, the consequence was
fatal; the patient died in the cardiac intensive care unit
of pulmonary edema with high left atrial pressure on
the first postoperative day. We hypothesize that the
obstruction was created by the ASD closure. Further-
more, we believe that this anomaly should be consid-
ered when pulmonary venous flow obstruction is sus-
pected and is not explained by pulmonary vein stenosis,
total anomalous pulmonary venous return, typical cor
triatriatum, left atrial myxomas, or mitral valve anom-
alies.5
In conclusion, we advocate the close inspection of the
left atrium in patients with persistent left SVC. In the
presence of a ridge, the coronary sinus should be
unroofed and the left SVC should be divided to com-
pletely eliminate the tension on the posterior aspect of
the left atrium.
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TREATMENT OF INTERNAL THORACIC ARTERY STEAL SYNDROME WITH SUPRACLAVICULAR
APPROACH
P. K. Spanos, MD, A. D. Bisbos, MD, and I. I. Arditis, MD, Thessaloniki, Greece
The routine use of internal thoracic artery (ITA) has
simplified its harvesting technique, but there are still
circumstances in which it is difficult to ligate the major
branches. It would be great help if the ITA were included
in preoperative cardiac catheterizations.
Postoperative steal syndrome may occur because of a
large patent branch of the ITA, alone or in conjunction
with high coronary vascular resistance. The diagnosis is a
combination of the clinical picture, a positive stress test
result, and the selective ITA angiogram.1 The condition is
dealt with either in the catheterization lab with emboliza-
tion of the ITA branch or in the operating room with
surgical ligation of the branch (with a medial resterno-
tomy, a lateral thoracotomy, a lateral parasternal inter-
costal incision, or a left supraclavicular incision). The
occlusion of the branch with microcoil embolization is
easy and essentially quick, but it requires the correct
equipment. The procedure is at times only partially suc-
cessful, and there are cases in which recanalization has
occurred.2, 3
The medial resternotomy is tedious because of adhe-
sions; there is a danger of injuring the ITA, and, if the
branch is located extremely proximally, it is difficult to
ligate.1 A left lateral thoracotomy is relatively easy but has
the disadvantage of one more large incision, possible
postoperative complications, and delayed recovery. A left
parasternal intercostal incision has the advantage of a
small incision, but the operative field is limited and there
are adhesions. Finally, there is the possibility of surgical
ligation with the left supraclavicular incision. With this
approach, we have been able to ligate the branch safely,
quickly (mean operative time 15 to 20 minutes), and with
no adhesions and minimal repercussions for the patient.
This is the best method for branches that are located
extremely proximally.
We have dealt with three cases of ITA steal syndrome.
These three patients had early postoperative angina (2 to
8 months after the operation) and a positive thallium 201
stress test result. Two patients had hypertrophic myocar-
dium, and the third had a history of an old anterior
myocardial infarction. Cardiac angiography revealed
patent vein grafts. The left ITA was also patent, with a
large side branch that originated 1 to 4 cm distal to the
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